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Information Technology (IT) Project Management methodologies are numerous,
often varying from organization to organization, and sometimes from project to project
within the same organization. Although project type and scope can be a powerful
indicator of what methodologies may work best for a given project, choosing which
methodology to use can be daunting for project teams. At times, even after due diligence
has been practiced to identify the management options available for a given project, there
may not be a perfect fit. At such times, or when a formal methodology does not exist in
an organization or project management office, the best approach for a project may be to
utilize a collective of “best practices,” instead of a concrete methodology.
When tasked with the IT Project Management of the new Gary Ransdell Hall on
WKU’s main campus, the IT Project Manager (PM) did not have a tried-and-true
methodology to use for managing the project. As a result, the IT PM and project team
chose to research best practices, as reflected in the Project Management Body of
Knowledge (PMBOK), to formulate a project plan that would maximize efficiency while
protecting the triple constraints.
Early in this paper, the author outlines assumptions, constraints, and risks that
faced the IT team throughout the project cycle. Afterwards, the resulting methods and
procedures used to manage the IT scope for the project are discussed, with figures
vii

included for reference. Next, a brief project summary is included to summarize the results
of the project, with performance and scope metrics and limited end-user feedback.
Finally, the lessons learned section outlines changes that have been implemented since
project completion, as part of a continuous improvement effort by the WKU IT Division.
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Introduction
Purpose Statement and Goal
As technology advances, it is becoming increasingly important for graduating
students in higher education to be proficient with prevalent technology in their field of
study. This helps to maximize both their employment options and their immediate value
to employers. Classroom technology availability can also increase student interest and
involvement in classes (Kay & Knaack, 2009). One of the difficulties faced by
universities today is how to most effectively and economically implement these
technologies into their classrooms.
A common problem faced by Information Technology (IT) Project Managers is
the absence of a silver bullet project plan or methodology that will work for all such
implementation projects, in all enterprise settings. However, commonly accepted
practices and procedures, from a broad spectrum of projects and methodologies, may
offer the best fit on some projects. Changes in scope, quality, time, and budget often lead
to varying design and development needs and alternative plans for optimal project
management.
This paper will outline the tools and techniques that were used for the Information
Technology (IT) project management of the new College of Education Building (later to
be named Gary A. Ransdell Hall) on the main campus of Western Kentucky University
(WKU). Although many of the tools and techniques have since been adopted into
standard capital construction project management procedures in the Information
Technology Division, this paper should not be viewed as a generalized project approach
1

for all projects. In practice, many of the steps outlined in the Methods and Procedures
have been found to be inefficient and cumbersome when applied to smaller projects.
Throughout this process, the author’s role was to serve as the IT Project Manager
for WKU. Primary responsibilities included creation of the project plan and requirements
gathering. Secondary responsibilities included representation of the IT Division in early
programming and design/development meetings, coordination of resource effort and
scheduling, to act as a single point of contact for all WKU IT related communication, and
oversight of final billing and close-out for the project.
Significance of the Project
In today’s economic environment, it is increasingly important for academic
institutions to improve their business processes and realize cost savings (Caruso, 2005).
Project management efficiency is of utmost importance to universities as they strive to
maximize the return on their classroom investments. Due diligence must be exercised to
streamline procedures and practices used during classroom upgrades, renovation projects,
and new facility construction. Any increase in efficiency, or lack thereof, can have a
rippling effect on universities as a whole, and individually on students, faculty, and staff.
Reduced state funding and a recognition of benefits from formal project management
procedures has led to legislation in some states requiring use of formal PM
methodologies for IT projects (Johnston & Wierschem, 2007).
Although future occupants for the facility were currently located in various
facilities across WKU’s main campus, they were primarily located in Tate Page Hall.
This older facility suffered from an antiquated design that presented numerous difficulties
to faculty, staff, and students. The core shape of the facility was round, leading to odd
2

classroom and office shapes. Due to its age, initial design of the facility did not include
many elements that are considered essential in newer educational construction projects:
standardized classroom sizes, heating and cooling that is adequate to handle computer
labs and increased technology use in classrooms, communications infrastructure and
cabling, and areas that are easy to secure even with the high amounts of foot traffic that
are seen on a daily basis. Large amounts of asbestos materials (floor tiles, glue, and pipe
insulation throughout) often made it difficult and costly to renovate spaces.
The purpose of this thesis is to document the initial construction of the new
College of Education building on Western Kentucky University’s main campus, as
related to the IT Project Management. Initial programming and design for this facility
began in October of 2006, and final occupancy was awarded in November of 2010:
resulting in a four-year project, from start to finish.
Methods and procedures to streamline the project were broken down into
respective Project Management Institute (PMI) Process Groups. For this reason, the
author has chosen the PMI Project Management Body of Knowledge (PMBOK) to
provide a framework for the paper. This should provide a good baseline for project
managers in general, regardless of their area of specialization: be it education, military,
private or public, or any number of other fields that utilize project managers to deliver
projects that meet scope, schedule, and budget constraints, while delivering tangible
value to their project sponsors and stakeholders.
Although PMI is certainly not the only professional organization for the project
management profession, it has seen a continual and steady growth since it was founded in
1969. PMI publishes the PMBOK as a set of guidelines, and related concepts, for
3

managing individual projects and portfolios. The PMBOK is currently on its fifth edition,
and seeks to provide a global standard for project management. “It provides project
managers with the fundamental practices needed to achieve organizational results and
excellence in the practice of project management” (PMBOK, 2013, pg. 1).
The PMBOK organizes these “good practices” for project management into five
separate process groups. Each group is a set of “interrelated actions and activities
performed to create a pre-specified product, service, or result” (PMBOK, 2013, p. 47).
Furthermore, the PMBOK categorizes the project management practices into ten
Knowledge Areas, each Knowledge Area represents a “complete set of concepts, terms,
and activities that make up a professional field, project management field, or area of
specialization” (PMBOK, 2013, p. 60). In total, the PMBOK identifies forty-seven
separate project management processes. See Appendix A, Table 1 for a visual reference
of the correlation of PMBOK Process Groups and Knowledge Areas.
This paper will summarize the application of the tools and techniques that were
used during the Information Technology (IT) Project Management of the construction of
Ransdell Hall on WKU’s main campus. For structure, this paper will use the five
PMBOK process groups. These groups are: initiating (defining or authorization of a new
project or phase), planning (establishing scope, objectives, or future courses of action),
executing (completing the work defined during planning), monitoring and controlling
(tracking, reviewing, and regulating progress of a project and identification of necessary
changes), and closing (finalization of all outstanding processes to formally close the
project or phase) (PMBOK, 2013, p.49). This will give a flow to the paper that is easily
recognizable, to active project managers, and non-practitioners as well, that may want to
4

learn more about the intricacies of the practice, as applied in a real world capital
construction project.
Requirements (and Constraints)
As part of the initial programming and subsequent design of their new facility,
future occupants for the new facility were identified and pooled for key stakeholders that
could provide input for needs/requirements identification. Stakeholders would be asked
to provide critical input on how these needs could be addressed. Occupants for the new
facility would include programs and departments from several disperse facilities across
WKU’s main campus:


Psychology



School of Teacher Education



Education Administration, Leadership, and Research



Counseling and Student Affairs



Educational Technology



Office of Teacher Services



Educational Resources Center



College of Education Dean’s Office



Kentucky Teacher Hall of Fame



Educational Leadership Doctoral Program



Military Science

Depending on these programs and departments were 2300 undergraduate students
and 1200 graduate level students. From 2007 until 2011, student enrollment in the
5

College of Education grew from 3291 to 3512. Western Kentucky University graduates
approximately four hundred teachers annually. One hundred and fifty faculty and staff
members would work out of the new facility. These faculty and staff expressed concern
that space allocation, because it had morphed over the lifetime of their existing facilities,
seemed to be inconsistent with no real thought to co-location and collaboration.
Early programming for the new facility identified key requirements that would
need to be met during the design, and later construction. Classroom spaces would be
divided into three standard sizes: small, medium, and large. A larger Educational
Technology conference room would hold thirty occupants, with movable partitions to
create a larger conference room for sixty. A state-of-the-art clinic area, where clinic
based disciplines could conduct internship training, would also be included: comprised of
22 clinic rooms and 3 observation rooms. Finally, a new auditorium with technology
integrated into the layout/design, was needed.
Also identified were technology requirements for the facility. Consistent
technology would be integrated in all classrooms. With hardware consistent across
classrooms, it would be easier for faculty to acclimate themselves to an “assigned”
classroom: freeing up more time/energy to be devoted to class content and student
interaction. This hardware would include touch-based controls, for easier operation of
lecterns. ADA compliant lecterns would be installed on each floor.
Office space in the new facility would be designed with collaboration and colocation in mind. Office areas would be designed to keep groups together, facilitate
communications, and centralize resources (printers, copiers, etc.). The college dean’s area
and the Office of Teacher Services would be combined into one area, to streamline
6

communication and workflow through colocation, and to ease student access to both
groups. In their old facility, these groups were split between floors, with a floor in
between.
In the later stages of programming, and into the earlier design process, the new
facility started to take shape. The new College of Education would be 120,000 square
feet. It would house twenty-seven new technology enhanced classrooms, two distant
learning classrooms, an Educational Technology Center, nine conference rooms, two
computer classrooms, twenty-two clinic rooms, one ninety-person lecture hall, and a two
hundred occupant, high-end dual-projector auditorium.
As mentioned earlier, one of the critical goals for the construction of Ransdell
Hall, as identified in the programming and schematic design of the project, was that the
new facility would have state-of-the-art technology seamlessly integrated throughout.
This included classrooms, labs, conference rooms, and the high-end auditorium. Another
goal was to make this technology, and the underlying infrastructure required for its use,
as transparent as possible during regular use: easy and dependable to use for faculty,
staff, and students alike.
The WKU IT design team, as allocated in the earlier programming stage for the
project, would need to work closely with the architects, electrical engineers, and
tradesmen that were responsible for the design and finished construction of the facility.
This team included WKU IT staff members across all five IT Departments. They were
tasked with creating a building that could act as a model for future buildings on campus.
This facility would act as a showcase for donors and supporters of the College of
Education and Behavioral Sciences.
7

Programming and planning would start in October of 2006. Construction
documents were to be presented to WKU in May of 2008, with a construction contract
award slated for July of 2008. Construction would begin one month later, in August, and
occupancy would be granted in November of 2010. The new facility was to be fully
occupied and ready for Spring 2011 classes. Total budget for the facility was thirty five
million dollars. This included all WKU IT scope related expenses.
Assumptions
Although several assumptions were made in the design, estimation, and planning
by the WKU IT design team, two core/primary assumptions stood out. These were that
adequate time for installation would be provided to the IT installers, and that once an IT
budget for the facility was identified, that budget would remain untouched and earmarked
for expenditures related to the IT scope during the initial construction of the facility.
Another assumption was that resources (primarily time and skilled workers)
would be provided in a consistent manner through the life cycle of the project. If workers
are pulled off the project, or made unavailable, replacements with similar skill
level/competence will be provided or resources will be made available so alternatives can
be found.
Procurement of hardware and materials will be processed in a timely manner
(within two weeks of initial quote submission from the WKU IT PM). Existing processes
at WKU, during the construction of Ransdell Hall, required large equipment purchases to
be processed by the Planning, Design, and Construction Department. This department
serves as a primary liaison between campus clients and outside design teams during
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medium and large construction projects. It also works closely with the Purchasing
department to process requisitions and purchase orders for said projects.
Project Risk
WKU IT project teams are chosen from a pool of approximately one hundred fifty
full-time IT employees. At a glance, this may seem like a reasonable size pool of
resources when filling roles for a new project. However, upon closer inspection, the
choice becomes much more limited. At the time of initial project initiation and planning
for this project, the WKU IT division had one audio/video (A/V) engineer. That made for
slim selection when an A/V engineer was needed, and a single point of failure throughout
the project life cycle. If, once selected, the engineer were to be unexpectedly pulled (or
lost) from the project, it would lead to a critical hole in the team. This equates to a gaping
single point of failure for the project.
To exacerbate this issue, WKU follows a functional organization structure (see
Definition of Terms: Functional Organization Structure). As such, the project manager
would not be able to immediately fill such a need, if it were to arise. Hiring of new
employees in higher education can literally take months, sometimes the better part of a
year, to complete. A project of this size, and this importance, cannot wait for another A/V
engineer. If that were not enough, there was also only one IT project manager, one A/V
installation specialist, and one A/V programmer from which to choose.
Scope creep has long been identified as a recurring project issue in most projects.
This can refer to uncontrolled changes or continuous growth in a project’s scope. Causes
range from poor change control, incomplete requirements gathering in the initial planning
of a project, weak management and/or sponsorship, or miscommunication. If project
9

scope is allowed to grow haphazardly, it will lead to budget, time, and possibly quality
issues.
One other additional risk going into the project was the existence of a very large
number of stakeholders. As the number of stakeholders increases, the resulting
communications becomes exponentially complex. Additionally, for each additional
stakeholder that is questions for requirements, there is an increased chance of
disagreement amongst stakeholders on what exactly is needed. If stakeholders can’t agree
on requirements, it becomes impossible for project teams to formulate a precise and
complete scope of work.

Definition of Terms
Budget. Budget refers to the approved estimate for a project, or any work
breakdown sub-component of a project (Project Management Institute, 2008).
Change Order. Change order refers to any formalized request, post initial project
design and planning, to expand or reduce the project scope, modify policies, processes,
plans, or procedures, modify costs or budgets, or revise schedules (Project Management
Institute, 2008).
Project Management Body of Knowledge, 5th Edition. The Project
Management Book of Knowledge, 5th Edition (PMBOK) is a global standards library,
provided by the Project Management Institute, outlining standards and practices for
project managers. These standards and practices are designed to streamline project
implementation in any environment. Included are methods for managing integration,
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scope, resources, risk, people, and communications (Project Management Institute,
2013).
Project Management Institute. The Project Management Institute is a non-profit
professional organization specializing in advancement of global project management
standards and practices and personal development opportunities for practitioners in the
project management field (Project Management Institute, 2008).
Scope Creep. Scope creep, as it relates to this study, is defined as any change in
scope, after initial planning in the project design phase, without addressing the effects on
time, costs, and resources, or without customer approval (Project Management Institute,
2008).
Weak Matrix Organization. A weak matrix organization is one in which project
managers hold limited authority, and are assigned to oversee the functional aspects of a
project. Functional managers maintain control over assigned resources, with the project
manager serving as a parallel manager throughout the project life cycle.
Projectized Organization Structure. A projectized organization structure is one
in which employees are hired/recruited for the sole purpose of completing a given
project. Project managers in such organizations usually have complete authority over
project team members, and limited to complete authority to add new employees/resources
if/when they are required.
Functional Organization Structure. A functional organization structure is one
in which employees report directly to a functional manager/director. Projects managers in
functional organizational structures typically perform a parallel management role. As
such, the project manager has no direct authority over team members. The team members
11

are, in essence, on loan from their direct manager for the duration of the project or until
their assigned task(s) is completed. Project managers will negotiate with functional
managers for resources to create the team, and later for additional resources if needed.
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Review of Literature
It is well documented, in existing literature, that the past twenty years have seen a
rapid growth in recognized need and implementation of project managers and practices in
business (Cooke-Davies & Arzymanow, 2003; Ibbs & Reginato, 2002; Mahaney &
Greer, 2004). Studies have shown that, without standardized procedures and processes in
place, the chances of a project landing on time, meeting all desired scope goals, and on
budget are far less than the possibility of one of these variables coming in short, or the
project being abandoned altogether (Standish, 2005).
In addition to the recent increase in need and use of project managers, studies
have also demonstrated that project management, as a field, has improved over the past
eight years (Andersen, 2010). This has been through maturity of the profession and
streamlining of project management practices. The effect has not only been felt in
business, but has also bled over to higher education project management. As early as
2001, the International Board of Standards for Training, Performance, and Instruction
(IBSTPI) pointed to project management in its top competencies for instructional
designers and listed project manager as an emerging role in the instructional design field
(Richey, Fields, & Foxon, 2001).
Projects in higher education often affect multiple departments, each of which can
be described as a “decentralized fiefdom” (Groman, 2007). This can introduce increased
strains on project efficiency that are also an issue in non-education settings. Other
variables that can affect projects in an education setting are multiple funding sources, and
increased regulations on use of state funding and resources.
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More recent studies have also shown that higher education institutions are
likewise beginning to recognize the need for project managers and standardized practices
(Johnston & Wierschem, 2007). The need stretches from the initial planning stages of
projects all the way to final closing stage and post-completion documentation.
Project manager authority varies from organization to organization, depending on
business culture and environment, and even from one project to the next in the same
organization. Higher education project managers tend to operate in a weak-matrix
business culture. Authority issues are not uncommon in such an environment. Per Lewis,
a primary complaint from project managers is the lack of direct authority over resources,
coupled with a large amount of responsibility. Lewis also warned that, although project
managers may have minimal authority, it is critical that they are given enough authority
to manage effectively the projects in their portfolio (Lewis, 2007).
Project failure is a real and present danger for any ongoing project. Organizations
must utilize all resources, and practice due diligence in hiring qualified project managers
and team members. The Standish Group reports that, on average, well under twenty
percent of projects finish on time and within budget (The Standish Group, 2005). Jim
Johnson, founder and chairman of The Standish Group, has spent over two decades
collecting case information on IT environments and development projects. Johnson
outlined ten “CHAOS Success Factors” for running successful projects: executive
support, clear business objectives, user involvement, scope optimization, project
management expertise, agile processes, financial management, formal methodology,
skilled resources, and tools (Johnson, 2006).
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When identifying nine steps to define a project and solve problems early, Michael
Dobson listed identifying key project sponsors and stakeholders as one of the first steps.
Dobson stressed the importance of early stakeholder identification, as stakeholders can
serve as an invaluable resource during the early planning stages of projects (Dobson,
1996).
Rick Morris, creator of a nonprofit foundation to promote project management in
charities and other nonprofits, proposes that the chance of project success can be
substantially increased by practicing due diligence in the early stages of initiation and
planning. If project teams do not develop a clear understanding of the project purpose,
and objectives, initial project planning will likely have gotten off-track before getting
started. Sponsors and stakeholders must be interviewed to identify success factors, and to
determine how project needs and requirements must be prioritized (Morris, 2008).
After identifying stakeholders and critical success factors, project managers and
teams must then set out to plan the upcoming project work. James Lewis presented two
barriers to good planning in project management: prevailing paradigms and human nature
(Lewis, 2007). Lewis argued that project managers must not only be able to finish
projects on time, on budget, and within scope, they must also be skilled in setting realistic
project requirements initially during the early planning phases of a project (Lewis, 2008).
Meetings, and their facilitation, are also a core component of early requirements
gathering. However, poorly run meetings can do more harm than good. Ingrid Bens
pointed out that today’s organizations are saturated with meetings, planning sessions, and
conference calls. The author stated that the “worst thing about many of these meetings is
that they’re poorly run and waste valuable time” (Bens, 2008, p. 1). Project managers
15

must be comfortable in a group discussion setting, knowledgeable about all facets of their
projects, and skilled at planning and facilitating productive meetings. Dobson has
identified four key practices for making meetings effective and efficient. These are: have
a justification for calling the meeting, follow an agenda, follow up with action items, and
model desired behavior (Dobson, 1996).
Another key success factor for early project planning is the identification of
project risks and ways to avoid or mitigate those risks that have been identified. Given a
choice, it seems reasonable to say that it is always better to avoid risk than it is to manage
it (Levine, 1995). If project teams are careful, and diligent enough during risk analysis,
there is most-always a choice to make that can avoid identified risks. However,
unidentified risks are impossible to actively avoid, and leave much to chance during
project execution.
Project scheduling is equally important in guaranteeing a projects successful
completion. Project teams can unwittingly sabotage a project by not tracking regularly
against the project plan, by not providing enough detail in the project management plan,
by following poor resource assignment and management practices, or by providing poor
cost estimates during early cost planning (Lewis, 1995). Eliyahu Goldratt proposed that
merely identifying the critical path of a project is not enough to keep it on track.
Organizations must provide tools, and knowledge, necessary for project managers to
manage resources and scheduling across multiple projects. By strategically placing
buffers in project schedules, and empowering project resources to provide honest
estimates without fear of repercussions, organizations can increase project teams’
productivity while simultaneously increasing project flow (Goldratt, 1997).
16

Once project planning has been completed, execution and monitoring and
controlling offer their own best practices to keep a project on schedule and aimed for
success. These two process groups are where the core “work” of a project is set to take
place and are intertwined chronologically during the majority of project cycles.
Monitoring the project schedule for task completion and work effectiveness is one facet,
of many, that play out as project teams work their way through the project cycle. Tom
Kendrick is an acting senior project manager for Visa Inc., has run projects for Hewlett
Packard, worked for DuPont and General Electric as an independent consultant. Kendrick
offered a tiered approach for schedule control: determine status and analyze variances,
plan responses, take action early, and document results (Kendrick, 2010).
Thomsett recommended tracking only five variables during project monitoring
and control: time (estimated effort/time versus actual effort/time), costs (estimated costs
versus actual costs), people utilization (effectiveness of effort versus duration), quality
(quality of deliverables), and deliverables (what components have been delivered)
(Thomsett, 2002). On a related note, regarding quality control, Lewis argued the
importance of quality by stating: “If you finish late, over budget, and below scope, and
the thing still works, you will probably be forgiven” (Lewis, 2008, p. 355).
Once the core project work has been completed, and deliverables are ready for
sign-off and delivery to project sponsors and stakeholders, project closing can
commence. While discussing the need for standardized project closing practices,
Kendrick stressed that whatever the ultimate result of a project may be, managers must
complete project documentation by spending time to write a summary report, close out
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contracts and accounting, thank team members, celebrate, and analyze the project
(Kendrick, 2010).
Willis Thomas has combined more than a decade’s research in a condensed guide
aimed at closing down a project efficiently, while providing a positive organization
momentum for future projects. Thomas stressed the value of post-project evaluations and
skillfully executed lessons learned sessions. Merely creating a document that can be
shelved in an archive, never to be seen again, is not enough. Project evaluations are a
critical success factor for all future projects and an important step in ensuring that team
members on the current project leave with a core understanding of necessary changes to
workflow and processes (Thomas, 2012).
Bookstore shelves are lined with books on project management methodologies
and silver bullet approaches to project management. Regardless of the type of project, a
project manager can find numerous publications espousing tried-and-true steps to
successful completion. Alternatively, the PMBOK is a collaborative effort, written by
industry leaders and professionals, sponsored by the Project Management Institute, which
presents best practices applicable across multiple methodologies and project types.
After reviewing the literature available, the methods and procedures outlined
below were a result of a collaborative effort to identify a low-maintenance, easy to follow
approach to IT Project Management in a higher education environment. Arguably, this
plan would not be applicable for all projects. Nor is it applicable for all project types at
WKU. However, through use of these methods and procedures, the WKU IT team was
able to make its way through the entire project successfully. All project work was
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completed on time, below budget, and all deliverables were delivered at or above the
predetermined quality level.
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Methods and Procedures
Initiating Process Group
The PMBOK defines the initiating process group as “those processes performed
to define a new project or a new phase of an existing project by obtaining authorization to
start the project or phase (PMBOK, 2013, p. 53). In the fifth edition PMBOK, two
specific project processes are identified in the group: develop project charter, and identify
stakeholders (PMBOK, 2013, p. 54). For reference, a figure outlining process groups and
knowledge areas has been included in the Appendix (see Appendix A).
In the first process of the group, < Develop Project Charter >, the WKU IT project
team played a minimal role for this project. This was not out of the norm for capital
construction projects. Before WKU IT is approached for consulting, design, and
budgeting, a project is likely to have been formally defined, chartered, sponsored, and
funded (either through private or state funds). The IT team’s involvement is limited to the
latter stages of design/development. This will be touched on, in more detail, later in the
Planning Process Group section.
The second process associated with the initiating process group is < Identify
Stakeholders >. Once invited into the project by the acting Planning, Design, &
Construction project manager, the WKU IT project manager worked to identify key team
members (or internal stakeholders) from the five IT departments, and this team worked to
provide guidance/advisement for the remainder of the project life cycle. Other than
identifying team members internal to WKU-IT, the IT Project Manager also identified
key stakeholders outside of WKU-IT. Tracking of stakeholders can be accomplished in a
number of ways, and is likely to differ from one institution to another. The collected
20

stakeholder information is oft-times referred to as the stakeholder registry, and can take
the form of spreadsheets, databases, documents, or even electronic tracking through large
portfolio and project management software packages. For this particular project, a simple
excel spreadsheet was created, with fields for Role/Position, Name, Phone/Cell Number,
and Email Address. This stakeholder registry became a living document that was kept
current throughout the project cycle, and was then archived after project closure. Entries
included key individuals that played a consulting role for the project, or actively helped
design and/or build the new facility. For reference, an early/partial stakeholder registry
has been included in the Appendix (see Appendix B, Figure B2).
Planning Process Group
The Planning Process Group is where the core project planning for any project
takes place. In a perfect project environment, all planning will be completed during the
initial planning phase of the project. Once the project moves into the < Executing Process
Group > and < Monitoring & Controlling Process Group >, project teams will have
documentation available to advise on any actions that need to take place. That being said,
projects rarely take place in a “perfect” environment. Arguably, the best that can be
hoped for is that the project team, while working closely with project design teams,
identifies standard methods and procedures that will be utilized to efficiently walk the
project through to completion.
The first process in the Planning Process Group is < Develop Project
Management Plan >. In this process, project teams and organizations will define, prepare,
and coordinate all subsidiary plans and integrate them into a comprehensive project
management plan for the project. Substantial time and resources can be saved, in an
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organization, by creating a template project plan that can be modified quickly to “fit”
new projects as they arise. This would cover standard practices for scope management,
schedule management, cost management, quality management, communications
management, risk management, procurement management, and stakeholder management.
These subsidiary plans would cover standards and procedures that are to be followed to
ensure a successful project. Example project management plan content ideas are
presented, for each project plan sub-section, in the Appendix (see Appendix C, Figure
C3).
The general timing can vary, but WKU IT is usually invited to participate in new
facility design at or near the seventy-five to eighty-five percent completion mark of
programming and design development. This was not different on the design of Ransdell
Hall. Timing of the invite is important. By seventy-five percent programming
completion, a new facility will have its space “mostly” assigned to future occupants, and
floor plans will be fairly concrete. This is achieved through programming meetings with
primary stakeholders and future occupants, facilitated by the architectural design team. If
the IT team is brought in too early, it will lead to reactive rework as building floor plans
are juggled extensively in early programming. If the team is brought in too late, it will
lead to reactive rework as technology and infrastructure requirements are identified, and
space has to be assigned to accommodate these needs.
Scope Management Plan. Once WKU IT had been brought onboard, work began
on the subsidiary plans. Initially, the IT team worked with the design team to finalize
scope requirements that were directly related to technology and/or WKU IT. There were
several multiple hour sessions where the architects, electrical engineers, and IT project
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team discussed overall layout for the facility, followed by a drilling down of needs and
requirements to materialize IT related scope. These requirements included, but were not
limited to, placement and size of communications closet(s), electrical needs for
infrastructure equipment in the closet(s), and pathway (both major and minor)
requirements for the facility. Major pathways are defined as feed conduit needs for the
facility (what size conduits must come into the building for fiber/copper connectivity),
cable tray sizing throughout the facility, and riser coring between floors. These needs
were needed on the initial design documentation for the facility, as the information was
required during the bid process for the new facility. Any required design documentation
was passed along to the project design team, to be included in bid documentation. For
example, the first page of the communications closet design package has been included in
the Appendix (see Appendix C, Figure C4).
The WKU IT team also held two lengthy scope meetings, with future occupants,
to identify communications and audio/video needs throughout the facility. These included
data and phone connectivity requirements, a cross-reference to identify occupants ->
office location -> phone extension, infrastructure and hardware needs to meet these
communications requirements, and structured cabling planning to connect the identified
infrastructure equipment to end-user hardware throughout the facility.
Audio/Video equipment and functionality through the facility was discussed in
parallel with communications needs. The project team, and occupants, identified the usecase needs for all classrooms, conference rooms, special meeting areas (auditoriums,
large meeting rooms, etc.), and distance learning rooms. Once these use-cases had been
identified, audio/video designs were molded around those use-cases, and the resulting
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infrastructure needs were communicated to the design team, so they could be added to the
upcoming project specifications.
One last step was to identify what was NOT included in the scope for the new
facility. Miscommunicated scope exemptions are a prime area for scope creep, and
change orders in the latter stages of any project cycle. Some exclusion examples included
end-user hardware (computers/printers), phone handsets, copiers, fax machines, and
classroom furniture. It was critical that these items were identified, documented, and
communicated to stakeholders as early as possible. Later in the project, when scope
changes were required, the extent/cost of those changes was reduced by the effort put into
defining inclusions and exceptions early in scope design planning.
Schedule Management Plan. Once scope requirements had been identified, the
IT team then began work on the project schedule. Project scheduling is simple at its best,
and immensely complex at its worst. Arguably a project schedule can make or break a
project, depending on the due diligence practiced by the team that created it. Careful
planning at the beginning of a project is perhaps the single most important factor that
distinguishes success from failure (Schach, 1997). To build out a project schedule, the
team identified parameters for completion of all related work for the project. According
to Wilkens (2006), in a PMI training document for project scheduling best practices,
“The relevant project parameters include the list of activities, their duration, and the
interconnected logic of the sequence of execution.”
Once these tasks had been identified, they were linked together to create a
schedule for completion of the project. Proper scheduling will identify areas where there
is slack in task completion and, more importantly, any tasks that MUST be completed on
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time for the project to remain on schedule. Such tasks are said to lie on the critical path of
the project. The basic challenge of the planner is to develop a project plan that fits the
allotted time for the project, and can be achieved in the shortest amount of time (or safest
path, if project risk sensitivity is high) with the available resources.
Common practice at WKU is to assign a schedule template that has evolved over
the course of past capital construction projects, and then mold that template to meet
schedule requirements for the current project. The schedule template includes areas for
scheduling tasks related to scope definition, design work, budgeting, procurement,
installation, training, billing, and closing. For reference, a capital construction project
plan template has been included in the Appendix (see Appendix C, Figure C5). Once the
template for Ransdell Hall had been modified for the current project, it was then saved as
a baseline for tracking project progress.
When team members required schedule changes, after the initial project baseline
had been approved, the changes had to be approved by the IT Project Manager and PDC
Project Manager. Before approval, the IT Project Manager referenced related schedules,
from other trades/contractors, and ensured that rippling effects were avoided or kept at a
minimum. Once approved, the project schedule was changed accordingly and then a new
baseline was be created. All baselines iterations were archived for future reference, as
they were replaced.
Cost Management Plan. Once the project schedule had been completed or, more
accurately, in tandem with its completion, the project team worked to formulate an IT
budget for the project. Budgeting for each area was the responsibility of that areas
assigned coordinator. Coordinator assignment will be covered more extensively later, in
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the Human Resource Management Plan. To create the budget, coordinators worked with
state contact vendors to provide estimates for all labor, material, and equipment to
complete scope that was identified using the Scope Management Plan. Coordinators
submitted estimates for their area to the IT PM, who then created a combined IT project
estimate for the project. Coordinator estimate submissions could come in many forms. As
an example, a coordinator’s emailed budget submission has been include in the Appendix
(see Appendix C, Figure C6). Once formed, the combined IT estimate was provided to
the acting project manager in Planning, Design, & Construction, and acted as a catalyst
for allotment of funds, from the overall project budget, towards the WKU IT scope. For
reference, the initial WKU IT budget sheet has been included in the Appendix (see
Appendix C, Figure C7).
After approval, the estimate became an acting IT budget for the project. Once a
budget had been established for the project, any future changes had to traverse an
approval process to be added to the budget. Reasons for a change varied from
hardware/equipment cost variance to scope addition requests. If the change required
minimal cost (could be covered by allotted contingency in the IT budget), it was the IT
Project Manager’s responsibility to approve/deny the change. If the change required
extensive cost or required changes to scope outside of the IT team’s area of
responsibility, formal change request documentation was to be completed, issued, and
approval/denial was a group decision involving the IT team, PDC Project Manager,
architects, and electrical engineers.
Quality Management Plan. Moving past budgeting, the next order of business
was to plan quality management for the project. Quality of delivered systems, and work,
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was doubly important for IT related personnel. Not only was the IT team responsible for
the quality of all IT related scope that as installed by WKU IT personnel, the team also
served an advisory role in the installment of IT related scope by non-WKU IT personnel.
Likewise, the IT division would also be tasked with supporting the new facility once
project completion had been attained. For this reason, quality inspections were to be a
regular occurrence throughout the initial construction of the new facility. These
inspections were dated/scheduled on the project schedule, with time allotted during the
construction window.
Above ceiling structured cabling was also inspected by the state electrical
inspector. All applicable safety codes and regulations were to be met. Structured cabling
was also tested for quality and attenuation. If signal degradation was an issue during
testing, cables were cut, terminated a second time, and tested again. If signal strength was
still an issue on a cable, after a second test had been performed, the cable was replaced.
All IT installations also passed a group walk-through before being accepted for
completion. Walk-throughs included participants ranging from the AV installer,
programmer, designer, IT PM, future occupants/users, PDC PM, architect, and/or
electrical engineer. If a serious issue was found, the IT PM and PDC PM had authority to
stop all related project work until a solution was found.
Human Resource Management Plan. The Human Resource Management of
capital construction projects is fairly straightforward in a weak-matrix organization such
as WKU and, as a result, the resulting plan takes minimal time/resources from project to
project. The WKU IT division had just over one hundred and fifty employees at the time
of construction and, of these, roughly thirty could be regularly involved in project work.
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Of these thirty, a project team was created early in the project and remained assigned to
the project until final completion had been achieved.
The project team consisted of an IT project manager, a coordinator from each core
IT area, and designers and installers as determined by the scope of the project. The IT
project manager acted as a parallel-management agent throughout the entire project cycle.
He was responsible for coordinating all efforts of the IT team and acted as a liaison
between the IT team, the PDC PM, general contractors and tradesmen on the construction
site, and the architects and engineers for the project. Coordinators served a mid-level
supervisory role and were responsible for delivery of any actionable items from their area
of expertise and regular updates on work progress.
If disciplinary action was required, it was the IT project manager’s responsibility
to document the offender (and the offense), and to provide that documentation to their IT
Director. Any disciplinary actions were the sole responsibility of the IT Director(s) and,
in extreme circumstances, the Vice President of IT. If workload or unexpected events
required additional team members to be assigned, it was the IT PM’s responsibility to
field these requests and then follow-up with IT Directors to fill the role.
Communications Management Plan. Communications Management includes
determination of what information is to be shared throughout the project, and how that
information is to be shared. Ultimately, it was the IT PM’s responsibility to keep
information flow (both to and from IT personnel) moving at all times, while avoiding
overflow: which could hinder as much as a lack of information. Near the beginning of the
project cycle, the IT PM determined which key stakeholders required regular updates,
what type of information was required, and how often that information was to be
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distributed. Examples included, but were not limited to, weekly project reports sent to
team members, bi-weekly reports sent to all IT personnel, progress meeting notes, formal
requests for information, and field reports.
All actionable communication was documented formally. Although verbal
communication was not frowned upon, and in some cases may be the most efficient
method of communication, it was always followed with a written summary of what was
discussed. Any actionable items/deliverables were clearly noted. Likewise, meetings
were followed with a written report of discussion topics and expected deliverables. All
communications from outside the IT team were funneled through the IT PM, and then
distributed internally. Similarly, correspondence from the team to external parties was
funneled through the IT PM, to be distributed externally. This ensured that all
communication was collected, archived, distributed, and all associated documentation
was updated accordingly (schedule, budget sheet, cut-sheets, specifications, etc…).
The IT PM distributed a weekly report, to all IT team members and the PDC PM,
summarizing completed milestones, current progress, and upcoming milestones. This was
sent out via email. Also, the IT PM attended all regular progress meetings with architects,
engineers, general contractors, and tradesmen. A formal write-up of discussion points
was distributed afterwards to IT team members.
Risk Management Plan. The Risk Management Plan included steps/procedures
for identifying possible risks to the project, and ways of mitigating/avoiding those risks.
Although risks are possible in any project, risk tolerance varies from project to project.
Construction of a new educational facility has a substantial tolerance for risks. If
production/installation delays required completion dates to be shifted, the dates were
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shifted accordingly (once all options had been exhausted for meeting previously
established completion dates). If unexpected changes required a nominal increase in
project budgeting, the increase was usually approved/accepted. For these reasons, risk
management and planning was minimal. A small amount of “play” was built into the IT
scheduling (through task buffering) and budgeting (through contingency) to mitigate any
risks that came to fruition throughout the project. Extensive qualitative and quantitative
risk analysis was not performed for this project.
To combat scope creep, change control processes were integrated into the project
workflow. These processes, if utilized, would minimize changes to scope, schedule, and
quality or (on the few occasions when changes were approved) minimize the rippling
negative effects. Due diligence and attention to detail would also need to be exercised in
all project documentation. This would help curb miscommunication and create a solid
understanding of exactly what was to be included in the project’s scope and, just as
importantly, what was not included.
To help combat requirements gathering and communications issues, resulting
from numerous stakeholders being identified early in the project process, communication
channels were established. These channels were utilized to funnel communications along
a static, easily monitored communications chain. By grouping similar stakeholders and,
subsequently, establishing a single point-of-contact for each group, the project design
team was able to facilitate structured communication and minimized requirement
ambiguity.
Although steps were taken to mitigate some of the above-mentioned risks, others
were left to chance, in hope that the risk would not mature and cause issues during the
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project. This would prove false in at least one area: resource availability. During the
execution phase of the project, immediately before A/V installation and programming
were scheduled to kick-off, the A/V programmer was unexpectedly removed from the
team. This left all upcoming A/V equipment installations without the core programming
that was required to make the systems work.
Procurement Management Plan. The Procurement Management Plan included
procedures to be followed for procurement of hardware/materials, and how to address
issues if they arose. Much of the procurement management for WKU was handled
outside of the scope of regular project work. State contracts had already been negotiated,
and approved vendors had been added/removed from the approved vendors list
accordingly. These negotiations resulted in substantial hardware discounts. As a result, all
procurement for hardware/material was processed through these vendors.
Execution of hardware procurement was processed as close to installation as
possible. This helped maximize the amount of warranty remaining on the hardware once
it had been installed and became active. Lag time for equipment procurement was
included in the project schedule, to avoid additional costs for expedited shipping. The IT
PM had authority to approve/deny expedited shipping, in circumstances where it was
needed, due to unforeseen issues with hardware availability.
Stakeholder Management Plan. The Stakeholder Management Plan included
procedures to be followed to identify project stakeholders, their level of involvement, and
how to address issues if they arose. For the new facility, primary stakeholders included
any faculty/staff that would occupy the space once final completion had been reached.
Stakeholders were grouped together according to area of expertise, and project role. Each
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group had a primary contact, which was responsible for funneling information to/from
members of that group. This was to minimize the information distribution footprint for
the project, which, in turn, helped to minimize miscommunication. Stakeholders were
tracked on a dynamic stakeholder registry that was kept on file with other project
documentation.
Project Management Plan. As stated briefly in the beginning of this section,
once all subsidiary plans were completed, they were combined into a Project
Management Plan. This plan was distributed to team members, and other key project
stakeholders, to ensure that all involved parties had similar expectations from WKU IT.
This plan could be referenced throughout the project, to determine what steps/procedures
should be followed for standard practice and/or when issues arose.
Any unanswered questions/concerns that were discovered during the project were
documented, so that they could be added to the template project plan. This practice, over
time, has helped to create a robust template that has streamlined project completion and
reduced change requests and changes on all latter projects.
Executing Process Group
Once all applicable processes in the Planning Process Group had been completed,
project flow could proceed into the Executing Process Group. “The Executing Process
Group consists of processes to complete the work defined in the project management plan
to satisfy the project specifications” (PMBOK, 2013, p. 56).
The first process in this group, Direct and Manage Project Work, consists of those
practices required to lead and perform the work identified in the Project Management
Plan, and also implementation of any changes required to achieve project success. Team
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members took in information/requests (change requests, requests for information, field
orders, etc…), processed the information provided, and delivered change requests,
documents, and related project documentation that had been modified as a result of the
information given.
The Executing Process Group is also where team members spent time auditing
quality requirements and inspection results and, if needed, modifying project procedures
to ensure that quality standards were being upheld.
Also, once scope had been finalized, resource requirements were revisited and the
IT PM worked to fill any additional personnel requirements. Requests for additional
personnel were sent to IT Directors, with the final assignment being the result of a joint
negotiation between the IT PM and Director. Once all required personnel vacancies had
been filled, the IT PM worked to identify any skill/training deficiencies and identify
possible fixes. This included formal training, or cross training. Lastly, the IT PM tracked
team member performance. When issues were noted, the IT PM worked with upper
management to address. Team member performance was also reported back to their
respective IT Director, as part of the project closing documentation in the Closing
Process Group.
Communications were also a key component of the Executing Process Group. The
IT PM collected external meeting notes and authored internal meeting notes, and
distributed both to all applicable parties. An example of one such progress meeting writeup is included in the Appendix (see Appendix D, Figure D8). An internal meeting notes
write-up has also been included (see Appendix D, Figure D9).
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Project procurement also kicked-off in the Executing Progress Group.
Procurement timing varied depending on what was being procured, and when it is
scheduled to be used/installed. The IT PM was responsible for ensuring that all associated
accounting documentation had been received and, subsequently, authorized procurement.
Once coordinators had received procurement authorization, coordinators contacted
vendors to attain quotes (or renew those that had been provided during initial budgeting)
for any needed equipment, and then processed purchase orders or utilized procurement
cards to order the equipment. An example quote from an A/V vendor has been included
for reference (see Appendix D, Figure D10).
The last part of the Executing Process Group was the management of stakeholder
engagement. Put simply, the IT PM actively monitored stakeholder needs/expectations,
controlled issues, and nurtured engagement throughout the project. Stakeholder
engagement and communication was no less important than keeping the project team
informed of progress and upcoming tasks.
Monitoring and Controlling Process Group
The Monitoring and Controlling Process Group contained processes that were
executed in tandem with those in the Executing Process Group, and were required to
track, review, and orchestrate the progress and performance of the project. Here the IT
PM, with input from the project team, monitored, reviewed, and reported the progress of
the project. This reporting allowed stakeholders to keep abreast of work completed,
related budget health, and scope forecasts.
Detailed tracking of project data not only helped the current project, but will have
rippling effects on future projects. Logging data of actual versus estimated time yielded
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important information for future effort estimates, while logging effort for unplanned
activity (change orders) identified tasks that should be included in subsequent project
plans.
Also, as part of the Monitoring and Controlling Process Group, integrated change
control was used to address any issues/concerns that arose. Change requests will
invariably happen on projects. It was the IT PM’s responsibility to gauge the effect that
those changes had on the project, consult with all involved parties, and make
recommendations on whether they would be approved or denied. Without a clearly
documented and defined workflow to deal with change requests, projects run the risk of
uncontrolled scope creep that can cripple or crash a project’s chance of success. Scope
creep can have rippling effects on project scope, budget, and schedule. An example blank
change request form has been included in the appendix (see Appendix E, Figure E11).
Also included, is an example change request form, with all related information captured
and ready for approval signatures (see Appendix E, Figure E12).
An effective integrated change control system was effective at curbing changes to
the project’s scope, budget, and schedule that were a direct result of changes requested
from stakeholders, sponsors, or team members. However, the project team also monitored
for fluctuations in scope, budget, schedule, quality, communications, risks, and
procurements that stemmed from unexpected variance during the project. By actively
tracking each of these areas, the IT PM could catch variances when they occurred and
maximize the available reaction time to get the project back on track.
Lastly, the IT PM would periodically touch-base with stakeholders to ensure that
their expectations were being met and that no new needs had arisen. Stakeholder interest,
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engagement, impact, communications needs, and frequency and timing for that
communication can all fluctuate throughout a project. Any necessary changes were
captured in the Stakeholder Management Plan and archived for future use.
Closing Process Group
The last process group to be detailed is the Closing Process Group. Once a project
has been initiated, planned, executed, and the resulting product/service has been offered
to the client, what remains? Surprisingly, a lot more than many realize. Closing down the
project was more than merely stating, “This project is now closed.” Not only was project
closing viewed as the time for invoicing and billing, there were numerous other activities
that were performed during this phase.
As stated briefly above, project closing is the last milestone for a project. As such,
the IT project team revisited scope documentation and requirements and ensured that all
scope had been delivered at, or above, the required level of quality. This determination
was done as a group effort. Final walk-throughs of areas included designers, project
managers, installers, stakeholders, and future users of the space. Dialogue was kept open,
and all attendees were encouraged to make a thorough critique of the finished product to
determine if the deliverable met all applicable standards. An email has been included
that was utilized to kick-off the closing phase of the new facility (see Appendix F, Figure
F13).
Any issues or concerns with quality, quantity, or functionality were documented.
Such issues are commonly referred to as punch-list items. When punch-list items were
found, the project closing did not proceed until they had been addressed, and all
applicable parties agreed that the punch-list items had been fixed. All exit criteria had to
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be met before proceeding. An example communications closet walk-through punch-list
has been included in the appendix (see Appendix F, Figure F14).
After all punch-list items had been cleared, final billing could be executed. In
short, this was merely a formal request that all outstanding invoicing be submitted and
billing be processed. A final billing invoice from one of the structured cabling contractors
has been included in the Appendix for example (see Appendix F, Figure F15). Once
billing had been processed, an < Actuals > spreadsheet was created and submitted to team
members, the PDC Project Manager, and key stakeholders. This showed final budget
information alongside initial estimates, for comparison (see Appendix F, Figure F16). All
hardware/equipment inventory documentation was also updated, and reported to WKU’s
Inventory Control Department.
Post-project completion surveys were sent out to key stakeholders and team
members likewise. For external stakeholders, the IT Project Manager used Qualtrics. This
tool allowed for automatic surveying of groups, with anonymous response capabilities.
Anonymity was necessary to encourage stakeholders to speak candidly about their
expectations, experiences during the project, and the finished product over-all. These
surveys provide invaluable feedback on what procedures worked well for the project, and
which procedures could use some tweaking (see Appendix F, Figure F17). Over time, if
used productively, such surveys are a critical factor in continuous improvement of project
workflow and practices.
Another important step in project closing was formal training of users on how to
utilize the new technology that had been installed. Why push training into the closing
portion of a project? It was critical that all system functionality was bug-free, and
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complete. Anything less than one hundred percent completion of all project scope is less
than acceptable for a training environment.
Once all project scope, walk-throughs, and training had been completed, the last
step was for the IT Project Manager to collect all related documentation, and compile it
into a digital project record. Once created, this document was distributed internally to all
team members. A follow-up discussion session was scheduled so that team members
could meet and discuss aspects of the project. Punch-lists and survey responses played a
key role in this discussion. Steps were taken to avoid any finger pointing. The goal was
not to point out who caused any issues that were encountered, but instead to make
changes so that those issues were reduced or eliminated in future projects. After this last
discussion session, the IT project manager documented any discussion points, added this
final information to the project documentation, and then archived it for future reference.
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Project Results
Project results helped to encourage standardization of many methods and
procedures that were called out in the project planning. By comparing project metrics
across multiple projects, team members could see a clear increase in efficiency and
sponsor satisfaction, and a reduction in issues. Results for the project have been detailed
below. Results have been grouped into one of two categories: general (those associated
with project requirements, assumptions, and risks), and planning (those associated
directly with the creation and utilization of the project plan).
General Results
All identified requirements were met except for technology for the clinic area.
Early during initial design for the 22 clinic rooms, and three observation rooms, it
became evident that costs would far outpace allotted funding. Additionally, no clear-cut
solution was identified that could provide all requested functionality. As a result of the
A/V design for the facility, the IT team was able to put technology in all other areas
identified during initial requirements gathering. Classrooms were outfitted with lecterns
equipment with touch-panel control systems, instructor computers, DVD players,
distributed sound systems, overhead digital projectors, and projection screens. All
systems were designed with ease-of-use being a primary driver, and functionality was
consistent across rooms. Faculty members in the new facility can worry less about what
classroom they have been assigned, and spend more time on lesson planning and
preparation.
Identified assumptions for the project held true as was hoped. Project
documentation required by the project plan helped on multiple levels. The IT project
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schedule proved useful during negotiation with department directors to garner resources,
and during negotiation for adequate installation time allocation on the general
contractor’s project schedule. Once a formal project estimate had been provided by WKU
IT, and approved by the PDC Project Manager, those resources remained allocated for
WKU IT use throughout the remainder of the project. By working closely with personnel
in Purchasing and Planning, Design, and Construction, the IT Project Manager was able
to ensure timely processing of all equipment orders for the project.
Project risks identified during risk planning were also avoided, except for one
unexpected resource loss. During a critical installation period for A/V equipment, a
resource was pulled from the project for several months. Additional outside resources
were utilized to complete the work during the allotted time, but this resulted in additional
costs for the project.
Individual Plan Results
The project plan, largely a result of effort from the IT Project Manager, had
several easily identifiable effects for the project. Early identification of stakeholders
helped communication throughout the project and was essential in the early realization
that communication would need to be streamlined due to the large number of
stakeholders and sponsors on the project. The scope management plan, stressing clear
definition documentation of project scope, was critical in avoiding scope creep in latter
parts of the project. Deliverables were clearly noted in early documentation, and
associated costs were identified. This reduced value-engineering time for the project
substantially compared to earlier capital construction projects.
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The schedule management plan, and the resulting project schedule, helped to
visually relay time requirements for the IT installation team. The project schedule also
helped to focus communication, resources, and effort into areas of critical need. By
requiring approval for schedule changes, unexpected delays and rippling effects
throughout multiple tradesmen were minimized.
Practices outlined in the cost management plan also proved beneficial. Delegation
of partial budget submission to individual area coordinators helped by providing shared
ownership for the IT budget as a whole, while simultaneously creating a single
responsible party if issues/questions arose. By providing a concrete estimate to the PDC
Project Manager, the IT budget remained an untouched funding allotment throughout the
project.
Quality inspections and methods, called for in the quality management plan, have
resulted in reduced maintenance and support costs since the facility has come online. In
past capital construction projects, issues have been known to persist for months after final
completion. For this facility, there were zero major issues reported after substantial
completion (30 days prior to final completion) and very few minor hiccups once final
completion had been attained.
Having clear documentation of resource assignments, a result of the human
resource management plan, helped to avoid resource loss and/or reassignment during
critical/crunch time for the project. The need for disciplinary action, as called out in the
plan, was minimal.
Per the communications management plan, the IT Project Manager acted as a
single point of contact for all internal and external communication during the project.
41

This had multiple positive effects. The IT Project Manager was able to help avoid
miscommunication by capturing all project documentation, emails, and critical discussion
points. These were archived for use, and available for reference whenever needed during
the project. Having all actionable communication documented formally helped to ensure
that deliverables were provided in a timely fashion, and that next steps were clearly
identified.
The risk management plan, although it called out several possible single points of
failure, was not able prevent such issues from arising during project execution. As
mentioned earlier, the AV programmer was lost unexpectedly during AV installation and,
as a result, additional resources were brought in at an additional cost for the project.
However, schedule buffers helped to minimize rippling effects from project delays as
they arose. Lastly, the change control processes introduced by the risk management plan
helped to minimize scope creep. Having a formal approval process in place helped to
ensure that several non-critical change requests were not approved for funding and
implementation.
By holding purchase processing as close to installation as possible, the
procurement management plan helped to maximize warranty coverage for all technology
equipment. In past projects, it was not uncommon for equipment/hardware to expend
several months of warranty before being opened for installation. However, holding
purchase processing does increase the risk of hardware not arriving in time for scheduled
installation dates. Procurement went smoothly, overall, with the only issue being delivery
of equipment in bulk. No late delivery issues arose.
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Due to existence of a clearly defined workflow for approval and delivery, change
requests, requests for information, and change order routing certainly moved more
smoothly than during past capital construction projects. Also, regular progress updates
(as called for in the communications plan) were critical in avoiding stakeholder and
resource frustration. Regular project communications were also shown to be successful in
instilling a sense of involvement in stakeholders and sponsors.
Detailed tracking, and documentation, of project data helped to minimize the
response time when requests for information (RFI) were received. If not addressed, slow
RFI responses can bring project momentum to a crawl, as contractors wait for
information.
Lastly, many of the steps and procedures put forward in the closing process group
also proved beneficial. Formalized walk-throughs resulted in several minor issues being
recognized and fixed in time to avoid issues after spring classes began. Punch-lists,
created during the closing process, have been used to improve procedures for all future
projects. Post-project surveys have provided positive feedback for the methods and
procedures that were used, and given invaluable feedback in areas where improvement
was needed. Formalized group training also helped reduce the number of HelpDesk calls
received during the first couple weeks of classes. Finally, closing documentation created
for this project has been used on several later projects to avoid similar issues.
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Project Summary and Lessons Learned
Summary
The new College of Education Building was a daunting project when first
presented to the IT team. The building had a larger footprint, and was more technology
laden, than any prior facilities on campus. Although a template schedule existed, heavy
modifications were needed to mold it into an applicable planning tool for the project.
Other areas of the project plan, and related documents, were designed and introduced
during the construction and, subsequently, evaluated for use on future projects.
It was the first facility that the IT team (more accurately, the A/V Designer, A/V
Installer, and A/V Programmer) designed, installed, and programmed in house, and was a
baptism by fire. The building included twenty-seven smart classrooms, two distance
learning classrooms, one education technology center, nine meeting rooms, and a highend auditorium. All of which contained state-of-the art video and audio technology, some
of which had not been used on WKUs campus before. As cited in the early introduction,
this technology was aimed at helping acquaint students with technology prevalent in their
field and increase interest and involvement in class (Kay & Knaack, 2009).
It was also the first facility on campus to utilize shared rack communications
closet design. A pilot initiative aimed at increasing closet space utilization efficiency,
cost savings, and future infrastructure expansion capabilities. It was hugely successful at
all three. The amount of work and due diligence practiced by the network and telephone
infrastructure engineers cannot be overstated. On numerous occasions, both on this
project and since, outside contractors and visiting professionals have commented on the
superb design of the WKU infrastructure.
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Installation of 400+ voice, 1000+ data, and approximately 50 CATV cable
locations were installed as part of the IT scope. Accounting for an average run length of
175ft. per cable, this amounts to just over 48 miles of communications cabling in the
building. All of which were tested and certified for 20+ years as part of the initial
installation.
By controlling the scope and budget throughout the project, the IT Actuals came
in approximately one hundred thirty thousand dollars under budget (roughly 10% of the
initial estimate). Using this money, WKU IT was able to provide new phone hardware for
the facility ($40,000) and approximately one hundred new computers ($90,000) for the
learning lab. Even after the added phone hardware and computers, the IT budget came in
just under $20,000 under budget.
The project also served as a great team building experience, as many diverse IT
personnel were forced to work together and find solutions to unexpected pressures and
new responsibilities while adhering to a schedule that had little room for variance.
Classes in the new facility were scheduled to begin in the spring of 2010, and the timing
of space reallocation, for the to-be vacated space in other buildings, was planned long
before the Ransdell Hall was nearing completion.
The Ransdell Hall auditorium still remains, four years after final completion, a
high demand preferred choice for faculty/staff that need to gather many students together
in the same room and utilize technology for instructing and/or viewing video. Comments
on the post mortem survey responses (described in the Closing Process Group section
above) were very positive. One such comment is listed below.
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I cannot say enough about the relationship between IT and Education Tech folks.
This was a huge project, and without both parties on the same page the results
would not have been as pleasing. Furthermore, IVS employees did a stellar job
completing the project on time. The few issues we did have were a result from
change orders; adding of the monitors to meeting rooms (nine locations).
However, the issues were minimal to the entire scope of the project. WKU IT
should be very proud of this project.
Even as recently as February, of 2014, comments continue to arrive, at the Vice
President of Technology’s Office, complimenting the ease-of-use of the technology in
classrooms. Similar comments have come in from faculty, staff, students, visiting
scholars, and parents.
As mentioned in the introduction, and outlined above, many tools and techniques
were utilized by the WKU IT team during the programming, planning, design, and
construction of Ransdell Hall. Arguably, some of these techniques were more effective
than others. However, the end product was, and remains, a success on WKU’s main
campus. The results and feedback mentioned immediately above attest to the success of
the project. In the following section, the author will touch briefly on some of the less
effective techniques, and what measures have been implemented since, as a means to
bring future buildings online more smoothly.
Lessons Learned
As referenced briefly earlier, the project was large and, as a result, there were
numerous issues. These included scope creep, scope responsibility assignment, estimation
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and budgeting, design issues, equipment staging overflow, and limited resources. These
will each be discussed briefly, in-turn, below.
Issues with scope were experienced in two primary areas: scope definition and
documentation, and scope responsibility assignment (also somewhat related to
documentation). As a general installation practice, the cabling contractor for WKU IT
will install fire-retardant treated plywood in the communications closet(s). This provides
an extra layer of protection for the sensitive equipment that is installed inside, and also
provides a good surface for ladder racks and equipment to be installed/mounted onto
inside the closet. On this facility, the installation of this plywood was included in the
general contractor’s scope, and also in the WKU IT cabling contractors scope. This
resulted in confusion, double purchase of materials, and unnecessary scheduling
modifications once the issue was discovered. Classrooms and other A/V rough‐ ins were
incorrect (a result of not enough detailed information being provided early in the design
process). The communication closets were not adequately sized. Communication design
seemed slim and this resulted in large amounts of add‐ ins at the end of the project.
As a result of these particular scope issues, large capital construction projects
have had the coordination and design input of WKU IT personnel increased in recent
years. WKU IT team members work hand-in-hand with architects and electrical
engineers, from the earliest stages of design/development, to determine the exact needs
for a facility. Subsequently, bid documents now have much of the WKU IT input
included to reduce confusion and avoid mistakes. As a result of these changes, recent
projects (Downing Student University Center and Augenstein Alumni Building) are
seeing a reduction in similar issues.
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A tighter workflow for integrated change control has also been implemented since
project completion. Although integrated change control was practiced during the project,
it was not strictly reinforced and, as a result, was overlooked on several occasions. On all
such occasions, the lack of formal documentation of such changes became a source of
confusion for tradesmen, and WKU IT personnel as well, later in the project. Presently,
all change requests for projects must now have associated documentation written up, and
pass through a formal approval process before being added to existing scope for a project.
This has resulted in a reduction of scope creep, and less confusion for all involved.
Regarding estimation and budgeting, initial WKU IT cost estimations came in
high, when compared to the post-project actuals for the project. Although this is better
than being over budget, a tighter variance would have been better. Arguably, there were
several cost savings opportunities once the project started that could not have been
forecasted. These were partly to blame. As a result of the large budget overrun, recent
projects are seeing multiple iterations of the IT budget. The IT project manager will
provide revised budget numbers every three to six months. This is allowing for dynamic
budgeting throughout the large capital projects, and resulting in more efficient
over/underflow mitigation.
Staging for audio/video equipment was another issue during the project. Some of
the equipment was on-site a month before it was needed, which caused storage and
security issues for the general contractor. As a result, some space that was vacated in Tate
Page Hall, as a result of the new building, has been reassigned to WKU IT. It is now
standard practice for this space to be used for the delivery, staging, and mock-up
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installation of all large project audio/video equipment. Delivery to construction sites is
held until all applicable areas are secure, and space is available for the equipment.
Also related to installed hardware and equipment, inventory control issues
abounded for the project. Inventory control, in general, is an area that WKU has had its
share of issues with over the years. These issues permeate to affect many facets of service
and support throughout campus. New construction is no exception. Large equipment
purchases for new facilities have historically been processed through the Planning,
Design, & Construction Department. This is done so that purchases can easily be charged
against the project account and, subsequently, be more-easily tracked. However, this has
led to inventory tracking issues. Inventory assignment at WKU usually follows the
purchasing department. As a result, equipment purchases for projects have resulted in
large amounts of equipment being assigned to departmental inventories in err. These
issues are usually not found until much later, after the project has been closed, and
departments are processing their annual inventory audit.
In recent months, WKU IT has worked with Inventory Control to implement
changes to their Inventory Control Number (ICN) assignment workflow to more
accurately reflect the “proper” department. These changes are still juvenile, and continue
to be a work in progress. However, early results are already showing positive effects to
inventory accuracy. Tasks have been added to template plans to help reinforce new
inventory control measures.
By comparing the baseline project schedule(s) with the post-project completion
schedule, several changes have been made to the capital construction template schedule.
Needs assessment, design, budgeting, procurement, installation, and closing stages have
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all seen new tasks added, or existing tasks adjusted, to improve efficiency and reduce
issues. These changes have received positive feedback from WKU IT team members as
well as external architects, tradesmen, and electrical engineers on recent new projects.
Additionally, there has been a move to address the various single points of failure
throughout the WKU IT project resource pool. Cross-training for IT project managers,
A/V engineers, installers, programmers, structured cabling installers, and
communications engineers has recently additional attention and progress is being made
towards addressing the issue.
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Appendix A – PMBOK Process Groups

Project Management Process Groups
Knowledge Area Initiating Process
Monitoring and Controlling Closing Process
Group
Planning Process Group
Executing Process Group
Process Group
Group
Project
- Develop Project - Develop Project
- Direct and Manage
- Monitor and Control
- Close Project or
Integration
Charter
Management Plan
Project Work
Project Work
Phase
Management
- Perform Integrated
Change Control
Project Scope
- Plan Scope Management
- Validate Scope
Management
- Collect Requirements
- Control Scope
- Define Scope
- Create WBS
Project Time
- Plan Schedule Management
- Control Schedule
Management
- Define Activities
- Sequence Activities
- Estimate Activity Resources
- Estimate Activity Durations
- Develop Schedule
Project Cost
- Plan Cost Management
- Control Costs
Management
- Estimate Costs
- Determine Budget
Project Quality
- Plan Quality Management
- Perform Quality
- Control Quality
Management
Assurance
Project Human
- Plan Human Resource
- Acquire Project Team
Resource
Management
Management
- Develop Project Team
- Manage Project Team
Project
- Plan Communications
- Manage
- Control Communications
Communication
Management
Communications
Management
Project Risk
- Plan Risk Management
- Control Risks
Management
- Identify Risks
- Perform Qualitative Risk
Analysis
- Perform Quantitative Risk
Analysis
- Plan Risk Responses
Project
- Plan Procurement
- Conduct Procurements - Control Procurements
- Close
Procurement
Management
Procurements
Management
Project
- Identify
- Plan Stakeholder
- Manage Stakeholder
- Control Stakeholder
Stakeholder
Stakeholders
Management
Management
Engagement
Management
Engagement
©2013 Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK® Guide) - Fifth Edition

Figure A1. PMBOK Process Groups and Knowledge Areas.
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Appendix B - Initiating Process Group

Figure B2. Partial Stakeholder Registry.
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Appendix C - Planning Process Group

Plan Scope Management
What procedures are to be followed to collect needs/requirements from project stakeholders?
What procedures are to be followed if/when scope changes are requested?
Who has the authority to approve scope changes?
Plan Schedule Management
What procedures are to be followed to create a project schedule?
What procedures are to be followed if/when schedule changes are requested?
Who has the authority to approve schedule changes?
Plan Cost Management
What procedures are to be followed to create the project budget?
What procedures are to be followed if/when budget changes are requested?
Who has the authority to approve budget changes?
Plan Quality Management
What procedures are to be followed to control quality?
What procedures are to be followed if/when quality issues arise?
Who has the authority to stop project work due to quality?
Plan Human Resource Management
What procedures are to be followed to create the project team?
What procedures are to be followed if/when disciplinary action is needed?
What procedures are to be followed if/when additional team members are needed?
Plan Communications Management
What procedures are to be followed to distribute project information?
Where is information and/or project documentation to be stored and how is this accessible?
What procedures are to be followed to collect project information from other parties/contractors?
Plan Risk Management
What procedures are to be followed to identify possible risks to the project?
What procedures are to be followed to identify risk responses?
What procedures are to be followed if/when new risks are identifed throughout the project cycle?
Plan Procurement Management
What procedures are to be followed to procure hardware/equipment/materials for the project?
What procedures are to be followed if/when procurement issues arise?
Who has authority to authorize expedited procurement? How is this to be processed?
Plan Stakeholder Management
What procedures are to be followed to identify project stakeholders?
What procedures are to be followed to determine which stakeholders want/need to be kept informed?
What procedures are to be followed if/when stakeholder management issues arise?

Figure C3. Project Management Plan Ideas.
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Key:
EC – Electrical Contractor
CCC – Communications Cabling Contractor
– Not applicable to this page

Wall C

Q

P

Space reserved for OSP service loop

H

Space reserved for Security

Space reserved for CATV

F F G G G

Scope

J
J
J

A

A

C

Wall A

B

12"

B

The room is wrapped in ¾” plywood and painted with/ light gray fire
retardant paint. Contact WKU-IT for spec.

CCC

Ladder Rack is raised from top of racks and aligned to allow clean
walterfall spill into the vertical managers.

CCC

6" Vertical Cable Manager (CPI Part# 40098-703).

CCC

10" Vertical Cable Manager (CPI Part# 40099-703).

CCC

C

24"

E

D

12"

Rear

B

C

12"

E

L

Front

L

D

F

G

B

H

O

E

I

D

24"

J

12"

B

K
L

C

Dedicated Quad 20A 120V circuits. Half of quad on generator half on
regular power. Conduit should lead into the lower knockouts on these
outlets. See Power Specification in this document for further detail.

EC

Qty 2 - 3" Conduit going over to IDF1 on 1st Floor

EC

Qty 3 - 3" Conduit going up to the IDF2 on 2nd Floor.

EC

Qty 1 – 1" Conduit going to FACP (Not to scale)

EC

Qty 1 – 1" Conduit going to HVAC Controller. (Not to scale)

EC
EC

Qty 3 – 4" Conduit from duct bank

Horizontal 1 5/8" Unistrut between wall and cable managers.

Shared 120v 20A Circuit in Quads. 18" AFF.

Grounding Bar to be installed 18" AFF ( Bar supplied and installed by
CCC)

M

M

N

N

K

O

Wall B

P

3'-7 1/4"

Q

Scale: 3/8" = 1'-0"

MDF: Overhead w/ Ladder

Notes:

CoEd-CC-Spec-v4.vsd

Figure C4. Communications Closet Design Documentation.
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Dedicated Quad 20A 120V circuit for CATV. 48" AFF.

36" Door using “storage” hardware. (Can’t be left unlocked)
Keyed: “1MR”-Old System (Best) or “MMR2”-New System (Medeco)

Cable tray shall enter the closet by way of a slot. The tray should rest
on the bottom of the slot and stop flush on the inside of the closet wall.
It shall not extend into the closet.

Date:

Design Notes:

Title:

#4 green jacketed ground wire to be installed in this area by the EC.
Coil 3' of extra length.

12/17/09
Design By:

Dereck Keeling

CCC
EC

CCC
EC
EC

GC/WKU
EC

Figure C5. Blank Schedule Template.
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Figure C6. Coordinator Estimate - Email Submission.
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October 3, 2008
Chris Roberts

Western Kentucky University
Information Technology Division Estimate
College of Education

Item
Cabling
Interior & Exterior Cabling
Communications (D, V, C)

quantity

cost per item

material
$139,000.00

labor
$193,081.17

* These numbers assume a ducted return system per Bob Lon g

Category total:

total cost

$332,081.17

$332,081.17

Infrastructure Hardware
Networking & Telephone Infrastructure
equipment for full wired & wireless connectivity

1

$522,000.00

$522,000.00

CATV

1

$4,800.00

$4,800.00

fiber nodes, amp, power supply, taps, connectors, etc…

Category total:

$526,800.00

Audio / Video Equipment
A/V hardware, installation, and furniture (where applicable)

1

$300,000.00

$300,000.00

IVS hardware, installation, and furniture (2 classrooms)

1

$163,000.00

$163,000.00

Category total:

$463,000.00

Total cost for project
Project sub-total:
5% contingency:
Project Total:

Figure C7. Initial Combined IT Budget Sheet.
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$1,321,881.17
$66,094.06
$1,387,975.23

Appendix D - Executing Process Group

Figure D8. RTA Progress Meeting Minutes / Summary.
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Figure D9. WKU IT PM Progress Meeting Minutes.
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QUOTE#: 10040201
DATE: 4/22/2010

FROM:
CIM Technology Solutions
11351 Decimal Drive
Louisville, KY. 40299
PH: 502-240-6423
FAX: 502-240-5740
CIM Rep: Joe Shaughnessy

TO:
Justin Rexing
Western Kentucky University
IVS Tate Page Hall
Bowling Green, KY 42101

College of Education Classrooms
LINE

QTY

1
2
3
4
5
6
7
8

1
1
1
1
1
1
1
1

9

1

10
11
12
13
14
15
16
17

1
1
1
1
1
1
1
1

1
2
3
4
5
6
7

1
1
1
1
1
1
1

8

1

9
10
11
12
13
14
15

1
1
1
1
1
1
1

DESCRIPTION

Classroom 1003
Sanyo PLC-XU106 LCD projector-XGA @ 4500AL
Chief RPMAU projector bracket
Chief CMS440 Suspended ceiling kit
CIM Tech Solutions 6" extension column
Spectrum 55300MOD Freedom lectern Cherr y/Black
Spectrum 99003 Power/Communication module
Spectrum 55304CHBTW Freedom link cart -Cherr y/Black
PanelCrafters Custom wall plate-Dual gang with HD15 w/BNC
pigtails, 9-pin RS232 feed thru, RCA video feed thru & 4-pole
Speakon. Black
PanelCrafters Custom Auxillary rackmount 1RU plate- RCA video
feed thru & stereo RCA audio feed thru. Black
Panasonic DMR-E28K DVD recorder w/ATSC tuner
Middle Atlantic PD915R rack mount power strip
Crestron IRP2 IR probe
Extron 26-531-12 5-BNC to HD15 ada pter cable
Extron 26-490-03 VGA cable w/audio 12'
Extron 26-238-03 VGA cable 25'
Extron 60-046-03 P/2DA2+ Com puter DA
CIM Tech Solutions -Parts/Materials
Classroom 1002
Sanyo PLC-XU106 LCD projector-XGA @ 4500AL
Chief RPMAU projector bracket
Chief CMS440 Suspended ceiling kit
CIM Tech Solutions 6" extension column
Spectrum 55236 MediaMana ger lectern Cherry/Black
Spectrum 99003 Power/Communication module
PanelCrafters Custom wall plate-Dual gang with HD15 w/BNC
pigtails, 9-pin RS232 feed thru, RCA video feed thru & 4-pole
Speakon. Black
PanelCrafters Custom Auxillary rackmount 1RU plate- RCA video
feed thru & stereo RCA audio feed thru. Black
Panasonic DMR-E28K DVD recorder w/ATSC tuner
Middle Atlantic PD915R rack mount power strip
Crestron IRP2 IR probe
Extron 26-531-12 5-BNC to HD15 ada pter cable
Extron 26-490-03 VGA cable w/audio 12'
Extron 26-238-03 VGA cable 25'
Extron 60-046-03 P/2DA2+ Com puter DA

PRICE

EXT PRICE

$1,466.00
$172.00
$80.00
$25.00
$3,368.00
$111.00
$928.00
$80.00

$1,466.00
$172.00
$80.00
$25.00
$3,368.00
$111.00
$928.00
$80.00

$52.00

$52.00

$206.00
$94.00
$29.00
$35.00
$28.00
$36.00
$111.00
$150.00

$206.00
$94.00
$29.00
$35.00
$28.00
$36.00
$111.00
$150.00

$1,466.00
$172.00
$80.00
$25.00
$1,704.00
$111.00
$80.00

$1,466.00
$172.00
$80.00
$25.00
$1,704.00
$111.00
$80.00

$52.00

$52.00

$206.00
$94.00
$29.00
$35.00
$28.00
$36.00
$111.00

$206.00
$94.00
$29.00
$35.00
$28.00
$36.00
$111.00

CIM Technology Solutions retains all rights to this document as Intellectual Property. Distribution of this document in any wa y is not
permitted without prior written permission from CIM Technology Solutions.

Quote

Figure D10. Classroom Technology Partial Procurement Quote.
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Appendix E - Monitoring and Controlling Process Group

Figure E11. Blank Change Request Form.
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Figure E12. Change Request Form Ready for Approval.
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Appendix F - Closing Process Group

Figure F13. Closing Phase Kick-off Email.
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Figure F14. Communications Closet Walk-through / Punch List.
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152 Molly Walton Road
Hendersonville, TN 37075
(615) 826-5000
(615) 826-5005 Fax

March 1, 2011
Mr. Dave Taylor
Western KY University
1 Big Red Way
Bowling Green, KY 42101-3576
Final Billing COED
PO 061627
Dear Mr. Taylor;
Digital Connections, Inc. is pleased to provide you with the following completion of work and the
number of hours to be billed. The pricing is according to the service contract with WKU and is
based upon using the prevailing wage rate:
Structured Cabling
· Completed testing of cables on the on all floors.
· Completed testing of CATV cables.
· Completed Change Orders 10, 11, 12 & 13.
· Clean out of IT closets.
· Completed punch lists from IT Dept.
Total Job completion –100%
Original estimate of hours 3,701hrs
IVS Cabling –
Change Order 1 –
Change Order 2 –
Change Order 3 –
Change Order 4 –
Change Order 5 Change Order 6 Change Order 7 Change Order 8 Change Order 9 Change Order10Change Order11Change Order12Change Order13Total estimate of hours for job currently:

66hrs x 52.17 = $ 3,443.22
278.75hrs x 52.17 = $14,542.38
30hrs x 52.17 = $ 1,565.10
52hrs x 52.17 = $ 2,721.70
100hrs x 68.65 OT = $ 6,865.00
75hrs x $52.17 = $ 3,912.75
54hrs x $52.17 = $ 2,817.18
290 hrs x $52.17 = $15,129.30
129hrs x $52.17 = $ 6,729.93
20hrs x $52.17 = $ 1,043.40
8hrs x $52.17 = $ 417.36
43hrs x $52.17 = $ 2,2 43.31
16hrs x $52.17 = $ 500.00
12hrs x $52.17 = $ 626.04
4,874.75hrs

Figure F15. Cabling Contractor - Final Billing.
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April 23, 2010
Chris Roberts

Western Kentucky University
Information Technology Division Estimate
College of Education

Item

Date of
Estimate
material

Cabling
Interior & Exterior Cabling

$139,000.00

quantity

cost per item

total cost

labor
$193,081.17

budgeted:
approved change orders:
current running total:

Communications (D, V, C)

remaining to be billed:

$332,081.17
$28,194.34
$31,719.36
$328,556.15

Addendums/Adds/Change Orders
DCI - CO1

Sleeving (265 sleeves / 278.75hrs)

DCI - CO2

Video Surveillance Adds ( 8d / 30hrs)

DCI - CO3

IVS Rooms & Tony Kirchner Adds ( 18d1v / 49 hrs )

DCI - CO4

Overtime due to grid-work ( 100hrs )

$932.50

$14,543.38

$490.52

$1,565.10

$1,085.00

$2,712.84
$6,865.00

$2,508.02 $25,686.32

Exterior Cabling Plant ( currently included in the above numbers )
Fiber

budgeted:
current running total:
remaining to be billed:
budgeted:

Copper

current running total:
remaining to be billed:

Category total:
current running total:
remaining to be billed:

Infrastructure Hardware
Networking & Telephone Infrastructure
equipment for full wired & wireless connectivity

budgeted:
current running total:
remaining to be billed:

budgeted:

CATV
fiber nodes, amp, power supply, taps, connectors, etc…

current running total:
remaining to be billed:

Category total:
current running total:
remaining to be billed:

Non-Infrastructure Hardware
Audio / Video Equipment & Installation (DOES NOT INCLUDE FURNITURE)

budgeted:
$5,778.00

current running total:

$162,554.00

remaining to be billed:

A/V Cabling Material
Classroom Technology Hardware
Auditorium Hardware

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$360,275.51
$31,719.36
$328,556.15

$522,000.00
$0.00
$522,000.00

$4,800.00
$0.00
$4,800.00

$526,800.00
$0.00
$526,800.00

$300,000.00
$247,423.98
$0.00

$79,091.98
$247,423.98

IVS hardware, installation, and furniture (2 classrooms) (PO submitted by PDC)

budgeted:

[1075] (Xerox, BT, Softmart)

$53,946.91

current running total:

[2029] (Xerox, BT, Softmart)

$55,404.31

remaining to be billed:

Spectrum Furniture Quote for both rooms

$163,000.00
$136,885.41
$2,400.00

$27,534.19

Lectern Computers

$2,400.00

$139,285.41

Category total:
remaining to be billed:

$463,000.00
$384,309.39
$2,400.00

estimated project sub-total:
5% contingency:
estimated project total w/contingency:
current running total:
remaining to be billed:

$1,321,881.17
$42,887.81
$1,364,768.98
$416,028.75
$857,756.15

Project Budget Status:

$90,984.08

current running total:

Total cost for project
Account:

[<estimated project sub-total w/contingency> - (<current running total> + <remaining to be billed>)

* green text = at or below budget, red text = above budget

Figure F16. Final Combined IT Budget Sheet.
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Figure F17. Partial Post-mortem Survey Response.
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Figure F18. Completed Project Schedule.
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